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triglyceride fraction of the several areas of 
the aolrta. and serum were similar. It has 
been observed that there is an increase in the 
triglyceride and phosphollipid content of the 
intima as atherosclerosis develops, as well as 
in free and ester cholesterol (1 01). This, plus 
the similarity of the triglyceride fatty acid 
composition in media, serum and plaques 
suggests that there is an indiscriminate de- 
position of triglyceride in the aorta. While 
there were some differences in fatty acid dis- 
tribution of the phospholipid fraction in the 
several areas of the aorta and serum, i t  
should be pointed out that that fraction was 
heterogeneous since it contained lecithins, 
sphingolmyelins and cephalins. The differ- 
ences in the percentages of the polyunsatu- 
rated fatty acids in that fraction of the sev- 
eral tissues studied might be due to the 
greater abundance of a specific phospholipid. 
The results of the present study stress the 
need for further study of the origin and 
metabolism of the cholesterol ester fraction 
in the aorta. 

Summary. The cholesterol ester, trigly- 
ceride and phospholipid fatty acid comp’osi- 
tion (gas-liquid chromatography) of aortic 
media, thickened intima and plaque material 
were determined in 6 human subjects. For 
comparison, the fatty acid composition of 
those fractions in serum was determined in 
6 subjects (aged 55-70 years) with occlusive 
atherosclerosis in a goiod nutritional status. 
The triglyceride fraction of those tissues 
and serum were similar in their fatty acid 

composition. Some slight differences were 
noted in the fatty acid composition of the 
phospholipid fractions, most notably in the 
arachidonic and long chain fatty acids. The 
cholesterol ester fraction of the tissues 
studied showed the greatest differences in 
fatty acid composition. Both early and ad- 
vanced plaques had significantly less linoleic 
and more oleic acid in that fraction than se- 
rum or media. Media and serum CEFA were 
similar in their fatty acid composition. The 
significance of these findings in relation to 
atherogenesis is discussed. 
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Evaluation of ‘Respiratory Mutants  for Selecting Clompounds for Cancer 
Chemotherapy Study.*+ (26210) 
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Many investigators, in their search for metabolism, have attempted to establish a 
preliminary screen for cancer chemotherapy 
utilizing organisms which might be induced 

systems which might respond similarly to tu- 
mOr tissue because Of some parallelism of - -  I 

I~ 
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tems are not actually superior to the results 
obtained with aerobes. 

Respiratory mutants of several yeast 
strains obtained by incorporating acriff avine 
( 2 )  into the growth medium differ from the 
wild type visibly and in their abilitj. to uti- 
lize glucose by the oxidative process. It has 
been theorized that a respiratory mutant 
which has a change in the mode of utilization 
of glucose might be an excellent tool for se- 
lecting cancer chemotherapeutic agents. 
Game( 3,4) has reported that mutants with 
impaired oxidation are selectively inhibited 
by anticancer preparations and therefore are 
of value for evaluating new anticancer coni- 
pounds. Unfortunately, most of the com- 
pounds tested by us(2.5)  failed to inhibit 
preferentially the respiratory yeast mutants 
obtained from several strains of yeast. 

More recently Game has made available 
through the American Type Culture C‘ollec- 
tion his Staphylococcus aurcus and 2 “mu- 
tants” derived therefrom (ATCC #13679 to 
13681). This paper reports results obtained 
with a selected group of drugs using our 2 
yeast strains and the S. aurrzis strains from 
ATCC. 

Materials and methods.  A series of 16 
compounds reported as inhibitory on experi- 
mental neoplasms and of interest to clinical 
cancer chemotherapy, was tested by an agar- 
disc assay method in Petri dishes for their 
preferential growth inhibition of yeast res- 
piratory mutants and S. a w e u s  (ATCC 
#13680, 13681). 

In  the yeast study, results obtained with 
respiratory mutants and the wild type were 
compared. Nutant  colonies were picked a t  
random after being grown on agar medium 
supplemented with acriflavine. For sensi- 
tivity studies the strains of Saccharomyces 
cerevisiae were grown in the medium of Bil- 
len and Lichstein (6)  and strains of Sncrharo- 
i n y e s  carlbrrgcnesis in medium of Atkin cf 
al. (7 j . Following seeding with a 24-hour-old 
culture and solidification of the agar, discs 
containing 100 pg of drug (except for Actino- 
mycin D, 10 pg) were placed on the surface, 
The dishes were incubated at 28” for 24-72 
hours, depending upon the strain. The  dia- 

TABLE I. Results of Inhibition Tests Using a 

Staphylococcus 

Selected Series of Compounds. 

DrUg Yeasts aureus 

Inhibit or y index* 
35/50 40t/34 
2 3 / 2  0 25/22 
17/20 o/o 
28/30 o/o 
45/45 20/5 

19/20 16/1G 
0/0 24/38 
o/o 20/18 
0/0 0/15 

44/10 o/o 

Zoiir of iiiliibitioii in niin of parent/zone of in- 
11il)itioii j11 111111 of mutant. 

t Pa1 tial zoiic. 

meter of each zone of inhibition was meas- 
ured in millimeters. 

For the S. aureus tests the cells were grown 
for 18-24 hours a t  37” in brain-heart infusion 
broth. S. aureus (ATCC #13679) was di- 
luted 1 : 100 while the “mutants” were diluted 
1 : 10. One ml of cell suspension was mixed 
with brain-heart infusion agar. Discs iden- 
tical to those used with the yeast were placed 
on the hardened agar. After 24 hours’ incu- 
bation a t  37”, zones of inhibition were evalu- 
ated as above. 

Resul ts .  The following compounds, at the 
concentrations used, did not inhibit any of 
the yeasts or staphylococci : estrone, urethan, 
6-chloropurine, hydrocortisone, 6-mercapto- 
purine and AB-103 (Benzyl N-bis(ethy1eni- 
mido) phosphorocarbamate) . The results for 
yeast are grouped together because neither 
yeast strain nor mutant was more sensitive 
than any other. One compound, S-fluoroura- 
cil, selectively caused greater inhibition of 
yeast mutants and staphylococci “mutants” 
than the parental types. 

The remaining yeast results show the same 
degree of inhibition for mutants and parents 
except for 8-azaguanine which preferentially 
inhibited the parental types. The  staphylo- 
coccal “mutants” were selectively inhibited 
by nitromin, relatively more inhibited 
by actinomycin D and less inhibited by  A- 
methopterin than was the parent. No differ- 
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ences were noted with the remaining com- 
pounds. 

Discussion. The results presented can not 
be considered as substantiating evidence en- 
dorsing the use of this test as a primary 
screen for cancer chemotherapy. Thus far, 
additional results with about 700 compounds 
including 150 antibiotic beers have been ob- 
tained using several yeast species and respira- 
tory mutants obtained from them. In those 
cases in which occurred preferential inhibi- 
tion of the mutants and not of the parents, 
the compound was tested in several in vivo 
experimental animal tumor systems. No com- 
pound was an effective tumor inhibitor. The 
yeast study did not indicate any class of com- 
pound as being particularly inhibited. 

Additional study of Gause’s staphylococci 
(ATCC #13679-1368 1) is not contemplated. 
Gause claims that strain 13680 and 13681 
are respiratory “mutants” produced by ultra- 
violet irradiation of S .  a w e u s  13679. While 
the present study verified his findings that 
these strains have a Qo2 of approximately 48 
and 42% that of the parent culture, the par- 
ent strain and the “mutants” were found to 
differ in several respects. Visibly, 13679 
produced typical golden colonies while the 
substrains produced pink colonies. A typical 
S. aweus  enzyme, coagulase, was not present 
in the substrains. Further differences were 
folund in the growth characteristics of “mu- 
tants” and the parent strain. The parent 
grew overnight with 7.570 sodium chloride in 
the medium, or in tryptose-glucose broth and 
produced acid but no gas frolm mannitol. The 
substrains grew poorly after one week with 
7.576 sodium chloride in medium, after 3 
days in tryptose-glucose broth, and produced 
neither acid nor gas from mannitol after one 
week. Neter et oZ.(S) found large amounts 
of Rantz antigen in the supernates of the par- 
ent strain in contrast to the mutants. Fur- 

thermore, only the supernates of the parent 
strain inhibited agglutination by S. auieus 
and L,  monocytogenes anti-sera of erythro- 
cytes modified by either B. subtilis or L. 
monocytogenes antigens. 

Since mutants obtained by ultraviolet ir- 
radiation are usually considered to be altered 
at  a single enzymatic locus, it seems unlikely 
that a change in a single enzyme should have 
led, in this instance, to such extensive differ- 
ences between parent and substrains. Strains 
13680 and 13681 probably represent contam- 
inants of the original culture of S. aureus 
13679. 

Sunzmayy. Respiratory deficient mutants 
of yeast, obtained by incorporating acrifla- 
vine into the growth medium, as well as S. 
auyeus “mutants” obtained from ATCC were 
used for testing cancer chemotherapeutic 
agents. Although there is a feasible theory 
that supports the use of a respiratory mu- 
tant with a change in the mode of utilization 
of glucose, the procedure described appears 
to be of limited value. Examination of the 
S. ~ U T C U S  mutants (ATCC #13680-13681) 
from Gause lead to doubt of their authen- 
tici ty . 
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